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(54)Titlc: GENE MUTANT ANIMALS 



(57) Abstract 

Gene mutant animals such as mice having a mutant presenihn-1 gene 
which contains a DNA sequence encoding a mutant presenilis 1 protein 
having an amino acid sequence derived from that of presenilis 1 protein by 
substitution of one amino acid (for example, one wherein isoleucine at the 
213-position of mouse-derived presenitin-1 protein has been substituted by 
another amino acid such as threonine). These animals are useful as model 
animals being pathologically closer to human patients with Alzheimer's 
diseases. 
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(A/3) £P¥tfft3 39-4 2m<DT $ 7 ft 5^7"^ b*&±f&ftt L 

TV v 5o T 5 a K/3{iT ;o^{ K SuSEffc ^ ^ (amyloid precursor 
protein : APP) £ *) fi± 9 \s 9 —\f b 9 9 —V tfaW£tlX1<*Z)-7u 
f'T— tf-eejfflf^n-C^LSo *A«t-l±. T ^ d ^ Ktf #0 Mftit£-£ o 
£:S@fc«i£&<t Ltjtf LTl^jo *A5SU±0 5 »tt*ASlSEtli i r{inS " LV 

K /3 t Ltlt±r 4 07$ / ItiSJ; *) A $ 4 0 b 4 2T * S g£SoS J: «) 
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<C5 A M2 »Mt57^ n K fi CD^SP^fiA /MO "C* 

•J . A p 4 2 lim^W-tt LX\^Z>lZ-fgt.£\,^K A (i 4 2 % 

A/3 4 0 itt«LT*Xaj^flR(c**:i-a»|tt^:#t^^x.e ) t L -c^5 (3E|Sj : 
FW 77 # % 843 H, 1996 *F) 0 

9 9 i^i7 i 7#i©7 ^ y«f»x*5^y ^7i>-e>-r yn^->yctiLt^5 

^ : Nature 349 #, 704 W. 1991 

7 1 7#S6DT5 / i^ai^ 7 x = /l,7 7 - > Cf 1 1/:, ^ (Murrell J. & : 
Science 254 97 1991 IS] C{i«<DT 5 / ^ U 3Eft L 

fct><7) (Chartier, Harlin^ : Nature 353 844 1991^), H 6 7 0# 

@ i:Sg6 7 1#@©27; /BfSSdSy i>> • ^^^t^TX/^^ . p 
'>>lZ&Ml*tzt><n (Mul lan M. 5?: Nature Genet . 1 # N 345 M, 1992 

¥K I6 9 2f s<07? ;8«SiS77->ii>p, ^ y ->^k£J*l*: fc<7> 

(Hendrisk L. ^ : Nature Genet. 1 218 M, 1992 4£ # H. ^ tt| $ *l T 

E (apo E) tfs 1993 ¥t^«#$*L7b 0 i-ftjb*,, 1 9 #S£fe{fc±(zii£H^?F 
apo EW7-fy7-«9^i l 2f l<n7;yl^S^7/^zyt' 
#>0 . I158#|«7; /BSESiS^T/U^- VC'*>« a p o E 4 £f£*rf 5# 

W#7/P7/^Y-«tl±itAiWRtWti:i|^;^;|oitb 
fttz (Corder E. H. . : Science 261 # % 921 H, 1993 

^<£>f&\ 1995 ¥I:7^7a^ 7 - ^OSritfcJKHJte-T-i: LT, 1 4#3fefe 

^_Llw#ft-rs r^u-tr y (PS-1 : S^{iS182 <bP?(itLT^7t) <7>ii£ 

■7- (Sherrington R. ^ : Nature 375 754 M\ 1995 #0 <75^*&3E^ft::fe «fc t>* 
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1 #fkfef$±(3#£1-.5 i7'is±~ V >-2j (PS-2:£flJfiH5-l ifeSV*{£STM-2 
tmtnX^^Tz.) <Di&fe^F (Rogaev II. I. : Nature 376 775 M, 1995 

Xtt rps-u Rtf TPS-2J >^ 0 )o 

^°u-t^ y >- iifiM7Vi!- - 21611^^^ 467 r 5 j mm 

S*3J;D ; 448 /»»SJ:^£5 7 0 (X(*8[h1) BIJCilM^ 1 

L-c*5 0, t lt#£l-ci>5 ttifflij^nti^o nBf#^T^/i$u 

Hr^>J^-iae©««l-MLTI±, sel-12 ^>v^^SPE-4 * 

tvci^s. spe-4 #^s<?&m&<Dm*Mj&&uizmi*-rz> 9^ > ? 

7t. sel-12 lifc&OBdliiag&fMfflL-CV^ lin-12 <7>£f»£»U:«fc5«£»# 

L-C^E^ix/'-o lin-12 ttiWHSfflW #e*t-B8-^ lt 5 

yn^>y^xi,t-yiill) *5«fctf OS-3 (19 6#@»7^/8»^ 
y^7i^7 7-y|:tl) (Kamino K. ^ : Neurosci. Lett. 208 195 

1996 ¥) &fi)#>t^x. £<(D^M£T;\s*y/^~'-fc^M&fi*bm*te 

ffiffiX'nmm&m&tfZL^rtbirix^^is') . m&xn3 o rmsitxA omm 
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^T;y» fcbJlTl ^ (Har£jy ;nNS20# 1M R 
¥). 

tLT^^o ^^^c, Ps-ifcj:ac ps-2 ^«ssc» fr3ftSg r KttT/uy ^ 

^^t = !) y- i gfix^Hrz y y - 2 8 fi©^n^. 

(Scheuner D. « : Nature Med. 2 864 H, 1996 

LX:««m«o««fKct, (Xia ff . « : j. Biol. Chen,. 272 7977 * 1997 
¥o BorcheltDR^: Neuron 17 #. 1005 * 1996^ CitronM. « : Nature Med 
3*, 67M. 1997 *), ftt*^*= y ^- 1 3^^^^ 0| ^ T 
^■>-^-* M OBtti (Lemere C. A. « : Nature Med. 2 1146 1996 
I^T. A M 0 ltiE#aor Hr = y > - i aifixu^H,^ y 2 



5, 



L/ch7^^, 7 ,^ nmilTl ^ (DuffK ^ ;Nature 383 ^ 
710 1996 ^ BorcheltDR. Neuron 17 1005 1996 *. CitronM. 
*: Nature Med. 3 #, 67 1997 *)„ ^ h7y7^„^^ (; 
^^^» W AM2^^™ D LT^:i^ $ilT ^ o r 
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•C^S A /J 4 2 £if An$it5 r fcM «fc «5 ; 7;b7/W #5S:|g^$i3:5 nTffitt 

mutisms. *&&fc\*}X'%ztzvx\,^t£i^mffi& b^^^i^^^-y^mrnxm 

lxs vfT*? bmm&mmi-z^ttfxtZo s v ?T<y b$m&. mvost* 
^o-c^s nnt<omfc^ * a icti l -erase -c * #v vrib u: l t> <o -e *> 
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ate* mmyi-t-v >m&*) &nmm&z.m-vmx-Tz>ztiz£9 % 
*mwmhi±, zf u-\r -uy- ins <D®m& mm tst«6, »at7 , i/t= 

2 Sro^Sr fcoy Hr = y i Ifif t Aiiftifc / y ^ >v 9 ^ ^ffjl! 

*i]*(7) l ocor * /B§#AUff>7 $ /KlUtlL^t^Hr^ y >_ i 

^u-t^y i M6<7)7 $ /mam. ifiKiiT^xi^ut 

91 g8 2f, i9 6#, 11151 ml 2 0-1 H351 El 3 
91 114 3-1 S1461 ^1631 12 0 91 12 1 31 12 3 
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12 3 5i&\ i2 4 6#\ Si? 2 5 0 tt\ SB 2 6 0 *\ SS 2 6 3#, 126 
^2 6 7#. 12 6 9#, ^ 2 8 0 #, %1 8 5 B 2 8 6 #\ 35 2 9 
0#, 13 1 8#, 3 8 4#. S3 9 2#. SM 1 0#, i4 2 6«\ ^0=14 

t^utr ^ ; mm^-t h^y* ^ ~ » ^- 1 ss^ 3 - k-tsdnabb 

A 79V, V 8 2 L, V 9 6 F, Y115H, Y115C, E120K, E12 
OD, N 1 3 5D. Ml 3 9 V, Ml 3 9 T, Ml 3 9 I . I143F, 114 
3T, M146L, M146V. H163Y. H16 3R, G 209V, 121 
3T, A231T, A231V, L235P, A246E, L250S. A26 
0 V, C263 R. P264L. P267S, R269G, R2 6 9 G, R26 
9H, E 2 8 0 A, E280G, A 2 8 5 V, L286V, S290C, E31 
8G, G384A, L3 9 2V, C410Y, A426P, WP4 3 6 S, 
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±-V > - i Ki-5DNA«ffiyiJ^^tr2C.«rn r - y j 

-T<5DNAie?l|^\ &©E?I] : 

5' -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC- 3 ' 

i#*213#075/it^Kt SIlTt)6i) fc*»Lfc*||^nr = 

t5DN AI2?iJ^5 , ^ogE^M 
5* -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC- 3' 
(fc*fU NttC*«*U MI4TXttC*»iftL, TI^LfciSMsi 

^t^>-ilfi©7^ ^IB^J^^H 2 1 3 #*>T 5 ✓ g^iS £ =, - K 

5' -TGTGGTCGGGATGATMGCC XYZ CACTGGAAAGGCCC-3 ' 
OtfcTU XYZ( W yn^> Wnyi ^_ Kt53ISw:3 ^ 

*«*U MttTXI*C*tt*U T««r# Lfcitttf* 2 1 3 5 J Ife* 

e**#Wfc*tf*i**iv wa^iiiLt, ^^y>- 2 «e©T 

5^KE^*JV>-C, N14 1 IM/XliM2 3 9V^I^ t5fi/u 
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-tr~y>-2^6£=<- K-T SDN Affi?i| Sr a €f H: =■ V > - 2 ififS^F- £ 

t^&fc^-^mwity) ; afcu^, y°i"^=- v >- i ie«7 $ y g&ia^i^ 1 x«2 
sx±(D7 * smtmnr $ y mzm.mLtim&T'i'-t- v 1 lesra-Kt 

<DT 5 / g£<7> ifiiS * = - K-T S D N A IB ?'J UK & <^ E5»J : 5' -TGTGGTCGGGATGATMGCC 
ANC C ACTGGAA AGGCCC- 3 ' (7t7c:U NliA, G, XteC £ric<* L, MttTXIiC 
^rfftL, T*&£rtt Lfri£Xli^2 1 3#c^Tx / = — K-*-5tiU£-?*>5 0 ) 

^nr= y ^- i hS<dt 5 y gk £ ia^ij^w^2 l 3#cdt $ yf^w y o-f 

y ne^fcot^ i2i 3#«7 5 ygt<7)Mia^3- k-t3dnaie?ii 

^ &<£>ia?ij : 5' -TGTGGTCGGGATGATMGCC XYZ CACTGGAAAGGCCC- 3 ' (tztzL, M(± 
TXIiC^L, XYZiW yn^^^^n- K"T5 3 = K^Srit 
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*U T*«rttLj5:ttlii»2 l 3*»7 S = - Kt5*lT?*5J 'C 

^l/t = U ^ - 1 fg^ c DNA3H±^ftDNA©if Xlif H^^ttf 
i&£fE?iJl^LT Sau3AI SW£dSi*A$*lfcDN A&^tf^T X 5 Kas»ffc3*l, 

7 * 5 K ; Tfg<7>i£SI£?lj : 5' -TGTGGTCGGGATGATMGCCACCCACTGGAAAGGCCC-3' ( r 
It'MfiTXIiC^tS.) •C*#t$tl5DNA^ttf7'7^>; K#«{fc£ 

^Sift-c*>sJii5it^^ti«$tL5 e (i) ^^^.^ut^yy-i 

K«ltt-7^^f»7'Hr=y>'-ii6ft 3 -Kt5ifi^ SO=(2) loxP 

VpO^b^t^^Ht^lE^x^ KtHftjns (loxP 
,:01XT,4 « tt1:W4 -5 0 1 5 0 1 ^M4l!:^^ilTl^) 0 

5' -TGTGGTCGGGATGATMGCCACCCACTGG AAAGGCCC- 3 ' (::tMi±TXIiC?:t«t 
So) -C^$ii§DNA^7°7X; K*5»A$iX7tr <h ^^miri-'Sfll ; 
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; OS-2§y^m-7°^-fe-f 116^3- b"t ls± =■ V >- 1 

»e^<a»#MBB?iJ&^3 7/u^-f ^-^XiiT/w^ 

L T ^ tr T ^ / n -f -v — ^ f&JJgS. V/ X (i^BS^J 75- tl ffc $ tl 5 c 
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itz. ijEOite^F-^ftlfctt t , 7^n^ Ki,W>/'^ (APP) 
^eK^:^— K1-^>3l<E^-€rWLT K /3 ? cojg^ftco^®,^ t & 

So :^©»JLt^iT1t APP»^ieS^3-Kf51gf^ 



7h^-7X^u-tr^y i ©x^y> 8 ^ WDNA|f)t .p a(Z)||Jm 
JR 2 Htt. AfiMKXM^CJ: 0OS-2 M*tf*A$nfc»tt** 

— pO S - 2neoloxP <7)«it^^ L 7t H T* fc 5 „ 

OS-2l^7-^yy-ii|^ to#2T ^ (tt) 
CAG-cre #13^x©F4 (flf) tr^E L-C#fe*t3tfF«>«W-ttt«»fL7t: 
W^6l»^tftfeftDNASr, Ml OtC«L)t*«fe-ePCR*tTofc*tt 
CO 1 KTXn-x/fjumxfttonftjL^ L f zmv $ > z o 2 #@ <t 4# 
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@«-v"?7ttjfefeftDNA±l: neo %£%L^-=- V h & h o 1 l^«C I ■ ^ Z. <t #^f< $ *l 

ri^„ H4 I > itSwu-yii^i^-^-tfcS. [A] (i, ^fe^DN 

A±cD neo ^aUT^5:i*^K-Cife»), [B] tt^fe*DNAii|F4a 
■T'fc5:^^>Ft*i)l [C] li|fef|DNA±(D neo SfeLtl^l 

3§ 0^ & n J® i" s (D ft ft cd mm 

iwti^s^nr— y 1 is^f^ut- y 2m^(Di^-rtiA^^, 

n#?L^l)b^l*5fe<D^U'-tr- 'J 1 ie©iftlt ^IxJi E. Levy-Lahad, 
etal. , Science, 269, pp. 973-977, 1995 UlE«c $ tlTl t hRU^?** 

u-tr^ y >- i le^MR^ie^^- k-t&dn a (n—m^^ti 
wBa^i^^sa^i*-^ i ~4t^^L7t 0 w^i^^^ssw^nr^. y 1 ^ 

&{d*J^Xti, ^HiSH&i^ 17 91 18 21 19 61 Ml 1 51 II 
2 01 1135^ 1139^ |143#, 1 1 4 6 1 |16 3#, 12 
0 91 I213#, I231f, $2 3 5# > I2 4 6S, I2 5 0# > 12 
6 01 ^2 6 31 12 6 41 12 6 71 12 6 9-1 12 8 01 12 
8 5 1 12 8 6 1 12 9 01 13 1 81 3 8 41 13 9 2 1 141 
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0#, 14 2 6-1 *« c *4.3 6#A»6»tfii,aiXli2ftaf«J:-c* )a -i : ^ 

v^^7Vt^y>-i i&(D7 , yM: ^^ A79V\ V82 
L, V96F, Y115H. Y115C, E120K, E120D, N13 5D, 
Ml 39V. Ml 39 T> Ml 39 I, I143F. I143T.M146L, 
Ml 4 6 V, H163Y, Hi 6 3 R, G2 0 9V, I213T, A2 3 1T. 
A231V, L235P, A246 E, L 2 5 0 S, A260V, C263 R. 
P 2 6 4 L, P 2 6 7 S. R2 6 9 G, R 2 6 9 G. R 2 6 9H. E 2 8 0A. 
E 2 8 0G. A2 8 5 V. L 2 8 6 V, S 2 9 0 C, E318G, G3 8 4A, 
L392V, C410Y, A42 6P, RXfiP 4 .3 6 S**t>t£*m*>hmtStlZ 

T$y»- K «^5M (*W#B»»c*v.T ros-2i^j 

^^^^T^yg^g^Lrc^, Xiif2 1 3#^yn^>^,^ 

*IL*»***©^-fc:=Ly >-2I604ft tt , Science, 269, 

PP. 973-977, 1995 WE*$4xTl** 0 IJWfi^ LTtt< » 141#Wx 
tt4 3 6##»SL< > ^**fc3fe©EWfc^TH:Nl 4 1 IXtf/X«±M2 

k b pl*OB«*tt6DNA«rJI!v^7X* KfcfWU K 
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&ftRXf^—* — &W^&tzfr(D&mtet*&^tfm&i>$>Z>o Sau3AI 

sau3Ai -e^oiif L-cmM^Kj^-C'Siis-r 5 :i^t^5o 

6, KliOS - 2 3JS:#|^ 0 u-tr V 1 16^ = - K-f S^S^Hr- 

Alfi^iJ ; ±ISc D N Af L < liM^D N A oMXttf SSP^ ^rttrD N ASE 
Sau3AI pm&ifcA-LfcDNA&^tr:/?*? K ; OS-2ffS7Vt!J 
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Ai:fcVTlX(±2i^ L<ttl«/j^L 20 m. J:»)#iL<lil« 

ft = y y - i SfiS:^ - Kt5t^^ = y y - i afi^^isDNA, 

2) ££^-*=y ig6<z>7 sygfcE*]*<D$g 2 i 3#tti£<7>7* = 

5' -TGTGGTCGGGATGAT M GCCA N CCACTGGAAAGGCCC-3' 

otaru Ninwws^ Li MiiTxiic«*t5.) -e*>«* 

3) OS-2SfMl7Vt^yy-il^7^e«^l2 1 3#ttiS 
©7^^3~h't5DNA i&SIBW , ^WIB^IJ : 

5' -TGTGGTCGGGATGAT M GCC XYZ CACTGGAAAGGCCC-3' 

XJil^DNA^^tf^^^ ^ K; 

4) Sau3AI ttRffiflr^aiA^tLTtWE l)-4)WV^»|;Et©DNA, XfiK 
DNA^7*7^^ K ; 

=x:Hft$ntaR7-i.t= y >- i ie^n- Kt5f*7-i/t y i 

WiefWcDNA?L<^fefrDNACOilXlit»^tU;^||; 
Sau3AHW«SMa:^*A$4x7tDNA, Xi±§£D N A Sr^fr * X K; 

6) OS-2iW7^^Hr = ^. liai3 „ Kt5«T!>7^l,t = 
y>—lJie^i^y^8i:, loxP TttSiftfc**-^^ (neomycin) 
«l^-yht^tfDNA, XllifcDNA&^tTT-^ * * K ; SfeVl: 

7) ^°u-tr^y l^fi^r ^ ;mm<»%2 1 3 #<7M yo^j/^ u^- 
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mfc+(7)^*y > 8 t . loxP X'lZZ $Lintl 4 (neomycin) ?g3Ej2.^ — 

ta t* * m if £ ~ £ # -e $ 5 # , i& w am (4 - ti b <r> ft flew iz mfc $ ft 

-104 Xtt PRL-105 OtfeSBE^J^r^-rs^^^^ l*£#A LfcKXtti»te&¥tt* 

m %mmvo & m t* *> ft « t <n mm te<&iz.mm&ti^^K tfymmmmm 



NA7^7'7 y fWLJ:9 tt5aER»*tf)^Hr=y >- 1 i8e^<7) 
^^f-y >8^0^ll$-ti:S^4^^tfDNA IS^T >r ^ ^> o t «7 * • v> = / 5 3/ 
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? DNA7Y77 0- at!t mmm xm^z 129 mm<n^ta ->* ,-.y^ 

(liiH <D gtf 5t- 2: -T 5 ^ # £> -5 0 

o^d, ±|EIgt^lLfcDNA ifr^7>^^7^;^^7^Hb 
( 32 P) L/C^, 7^/WLLit7 5 D-7 f ^^Tvx/-7^7'f7'7y-^X 
?y--y^u y°Uir^ y y- l it^^-co^^y >- 8 ^r^tf^fe^DN A Itif 

^^$r^Ab7t-v-^x - ^u-fe^y y- i jgf^^ ^ y > 8 ^ts-m^B 
fi, miR^ — *-bl,X neo mm^-=-y l^«AL-Cfe^, G418 mttwaM) 

>-&^m&i+&m&frizmA-t z>wi<Djimiz £ e smmzmxctzm. G4is 
mm<n = □ ^ - en l -c £> § 5* £ ifr n m l -c a t <t> ifi (~ ^ i> s , 

fc<7}E S L7t&, fa^^-frf-y x-7-7^(D^(;fAt5 0 ££;Jx 

X%tzft<D^frh3i&fr** ^(D-viy^^mtR-f&o 7-7^7X^C57BL/6 ^ 

(«^C7) A o 7t y° l/ir ^ y y- lit^^l^^L-Cd-^^nTfe^, ^9 1 *<D& 
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-7.7;* . -/U-t^U >- 1 iS^CD^-dr y ^8 &£trffefeffcDNA&-rtf * • 
v^y 5 y^DNA7^7 U 6 * o — ~ > ^"T S tz^-fu -rf £flp£5hr 

b^StLf^ 5^ h^-(7)ftiL(Dn#fLm"®J#)^5fe^7 0 ^-t^ U >- lite 

:/- lite^^c DNA^tf7'7^5 KSr^ftl-WK-fS**^^*^"^* 
tt Sa*fc»i * v ^ X D N A Wr K t L -C & & 5:ii:iot 

y&^tiTK : "P-dNTP #STi: P C R ^ff ^" ^ffl ^ 5 : tftX%Z>„. * 

(Biotin-Avidin)^Jfc3l^*TA'# 117*^77^"^ (alkal inephosphatase) 

m^m^^it^mitmhmmx'^^. an. t3X{*t7 rn a#v y t—v&m 

fe<n\zfi\ M13 ^77-/W^; KXfi ung ^Jfttt'Srffl^TttSlL 
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WTO* 10 :il^7 7 Yv - > L t D N A y ^ 7 - t n /, 

Z * iDNA ^ 7 ' KfcfttBU :^7^5 K-e±Uiffi( lm g) *JBftlE* 

v^ 0 ^o»r^«$tti 0 kbp SJSas»iLi^ 4 -jftftl:ii*/>©is w 

*«ttfiF*$n*. ton, *>*9^«v^^tt, Esrart-cofeim* 
8«v-*-axii. **^'>>wt&i£^ '^rv-r-fio^m&mm 
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©»ESMi:Ltll ^life^J-Ci&^a Rl D3, CCE , JU AB1 

if<75ESlBJI&«rfflV^-C'b«tV\ tf'lx-i* C57BL/6 ^8<7>-r * 129 ^ 

wjsft<r>-* v * e s ftuft t>^ffl t # 5o e s mm~ ^ * 

TnD--«t5E S*B«atttaPlia#lx.S:je- L-C^S^tt75S*>S 0 

jjs e s iBJja* ? * - * a* X' t § o ft mm&x &g:ifcEsai 

U&|ffiJW<7>S»IP«r«E^^^«t''-'®^tti^» zmiitAffltf^y h-C- 10-20 {HI 



21 



BNSDOCID' <WO__ 9934670A1_I_> 



WO 99/34670 

PCT/JP99/00015 

fc^teLfcES«i7^ffe (agouti fe, <r> l29 %faX'& V , 

f»^*t5v^7 (C57BL/6 ^^c) l±Ife(D^T^5. :ii6^ffl^r 

* * -fr , T ^fe«>ff fcfcfitf -eft* g «j i i-&^**^-r o 

ti, lox Pia^J-C'^EitLfc neo hSrtLTl^tft, ere 

A b : 7*XZ? = =^y?^trxk<D&miz£'0 neo h # 3X «9 ftfc * tft 

>-2B&©*ft«»ii, A£42 ©«tap{i«t9*A««>»«SrffiiiL, T/uy 

^ APP = - K-T <5 ftfi? «:« A Lfc Ht^^^t^ 

xdfcl^T. HrtfcT*o>r Ktt#*^i:S^^^*S*fir$ttr^5 (Games D. 

Nature 373 523 H. 1995 HsiaoK. « : Science 274 99 
1996 *F- 0 Sturchler-Pierrat C. : Proc. Natl. Acad. Sci. U.S.A.. 94 24 
-5§\ 13287 H, 1997 36(0 hyy^yx^^v^nt Irtt'OA 

APPWSftSHfrta - Kt5ifi^*XS^ «7;n^ Kit** 
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'&bti,Z>ft<n>m<r>— U ^fef*DNA^«btti-r6o ttbiii Lit D 

feftDNAC, AP PW^f Hft^ = - KtSte^fciO 5 *^©! S PS1 
llH^-^-aStiT^^^d:' 9 ^1^51 bi)*X% 5„ PC RfiHife^J^J 8 lz 

u^-^ K<7)iftSE9iJ(i, APP«iSfr^^- Ki-SJte^feSVMi^ 
A PS 1 iHH^f-^ffi-?^ Z>t>(OX"&tllZ\,^>te&i>(nx*h£h\ PCR^I 

APPro^MI*^^- K-r^jte^-*oJ:U ? *:|gP^^^^7°u-tr- U >- 1 
it fc^F- <7> fSfite^F- 4- * --E- -C^f o®j!$> 5: » S ! - (i , 3 <r> pBj it (g^F- & H-m^ 
7- a -r*^oUj#jco 9 *> . 1SW*5J;^ 7. £ il /v T- ScBB-f 5:tl:<t»jj|6 
tLSfF^^^b, ISfiafg^-^^^-er^ofEl^^il^i-nJicfctV APP^f 

J*ttL, Mi$DNA« L, ttttj L/z^fef*DNA^$iJPSgimT-9]|Sf Lfcf* % 

y^^^f/^-CDNA^P y7M >?"L7tf£, AP PC0^#^^f££=i 
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fc^^mmMH, 7? n/f K ^ coM^7)^#i/^ i: V N 9 ^^^^ LTV^-5 0 ££oT. 

rnxmrn-tzztizx v.mmmz&jtLxmixmmmmt-tzztfcxzz,, 
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0IJ1 : T** • 7°uir^y V- 1 (PSD iie^(7)rn^y>8 ^r^trlfefe^DN 

PR-8-U : 5'- GGAATTTTGGTGTGGTCGGGATGAT-3' (25mer) 
PR-8-L : 5'- GGTCCATTCGGGGAGGTACTTG A-3* (23mer) 

:©2*WtU d'f't^r^^tf V^-fy^-^-t It, 129SVJV 
^.•^/v^7^7y- (Stratagene *fc») «t 0 ttW LfcDN A&ffll^ 
TPCR^ffV\ ^P>*it^ 130b P <Z>«i*$^DNAlSf>t«:»^o ^Brtf 
P _ d c t p#?£T, 7 yy -u-y"^ ■< -kv^/Mfei- «fc "j v^/u-Lfc t cd£ 

7 ° D -7" t L, 1 29SVJ-7C^yx; 5 7 7 >T 7' 7 V 9 V ? 

f- 0 :<D^ D-=y^Lt!fefe»DNAiP « £ U *<7)»]|»l**il&EI«:flMKL 
7t (11), 
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P«l:flfo^^|| :Lt77 »j,j :!)DNAtillJU SalIT»M.0% 
Ttfn-**',!,***^^ Pa ^ 0JJXL/;:c Pa^ PstlfcJ:^ XbalT 
SJKfl, l%™°-**/Mt«*»*m\ -T**PSltf>jR2 13# B *) 7 
5 /i^i^B^^^ KLtl^ttmiSieO Obp ^DNAiff 
r*,* X-ULfc 0 Mm Pstlfejioc Xba I TSHKL*:^ 
77U ' PBluescript. II KS+ (Stratagene &«) t T 4 » fcffc/fln-Cl* 

#J 3 : O S - 2 M^^g<7> >g A : 

5 K pX-1 t^TfE!<7>2*c7>;*y =^*-*.>* * K PRL-104 fcJiut 

PRL-105 tffl^T, OS-2ffl^»*5j:W«!IW»* Sau3AI 
AL7t 0 **s, PRL-104 fcii; PRL-105 ttflWlfc 36mer "C\ Sl^tB»tt£ 

PRL-104 : 5' -TGTGGTCGGGA TGATC* GCCA C CCACTGGAAAGGCCC-3 ' 
PRL-105 : 5' -GGGCCTTTCCAGTGG G TGGCG* ATCATCCCGACCACA-3' 

PRL-104 -Cft**ttT, PRL-105 TO**»±AT?*S G Sfc, T.f^^ft 
L7t»tt Sau3AI »tt*A©fcA**o ttX ^3e|| $itTfe5 :PRL _ 104 T(± 
*3fciiT , PRL-105 T?l±*3fettA-e*>5)o 

QUICK CHANGE SITE-DIRECTED MIITAGENESISK1T (Stragene ttfg) 

<*A$*LT^Sri*r*Bu ^©*«*«rofcx-l £ mX-i <b U -X-l ** 
K& p mX-l t Ltz (HI 2 ) 

&\4 : O S - 2i^^otMftDN A(Df^ 
«l^*^9^PS-10a:*y^8«r^tfPo«:Nco I t'Wl 4 *I»<7> 
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d NT P s &tET. T 4 DNAJlfJ / 7—t?X'¥-ffi1£®i£ Lti 0 oi Asp7181 
xmWik. 1 %T1iu — xy/HiM^klJj'i-YTl'\ x^yys £atrift5kbp WD 
N Ai)f>T-^lHl»IX L/c 0 iroDNABrfrfe, i^fe Snia I fcctU< Asp718 1 TM2J»r L 
7t^"7 X 5 K pBluescript II KS+<tT4DNA[J iS — \zXn£a- ^Jliffi^B 
5 KpSB-0 £r*#7h 0 pSB-0 & Xba I t?^^:{Z^]|©f Lfc&, Pst. I 
Xffiftffiik&ft'otZo —jy. pmX-1 Sr Xba I *i«fct* Pst I T l#r L f& . 1% 
7*'n- ^y/I^Mfoffij^fft^ mX-1 &(e]1|XL7z. 0 ±|E<7> Pst I WfJtJi mX-1 £ 
T4DNAU *»»&jej«ESI L/c 0 JBfHE* L7t*J»lSw 

nn^-^rl^ 7'7^^ KpSB-0 »H gtf^* mX-1 t S& $ tit ^ 5 * 
$ K^J#o=r n^-^il^L, EUR L it K£r pmSB-0 <t L7t (0 3), 

£ 7t , P a & BamH I *5 «fc Sal I t ViM \k , 1 % T ^ p — ^ ^MB*tfckI& & 
ffV\ fa7kbp Waidr y V 8 £^tTDN AltrK* ^rll]J|X L"Ac 0 Bam H I fej; 

XJ Sal I -C^JiffLTc pBluescript II KS + & ~ <DWr Jt T 4 D N A V if — tf 

±fli^^^Kl5mUry 0 7^ 5 K pSB-1 <H#7C 0 pmSB-0 & Nco I "C 
9J»M£. 4i©dNTP s#ST T4DNA ifi V * =7— U 

xbai -e^i^ffm, i %T*fti— ^f^m.n.fo.m&fT otc c EjuxLTcu-^yy 8 £ 

a£p^2. 2kbp (DDN Al0f>tXN <h pSB-1 &: Xba I *Jj;TJ« Pst I XWmiZi. 
kbp©DNAWf)l-PX^T4DNA!J^-f-e^$-ffc 0 3. ft Sr. J f r A6 Xba I T* 

#mfrLT7i»e> 4 m<n d nt p s #?5et('t 4dna#^ 7— ^xw-m^mtL 

tz\k, T4DNAU^— $6(1 Sma I *S«tU« Pst I -C^ITrL 

t^7X; I-" pBluescript II KS + t T 4 D N A V 13— tf£ffl $ it, *: 
mn&1&nfc&Ltz. 0 ^Wte*L7t*J»BW=n=.--£»'<, D N AU-lf >t"N X i: 

XPrtS Xba I gfHi L 7c D N AlHf )t £ 1 fiTc'tt^tf x $ K pmSB-0' £ 
ntz (14) 

tf'j5 : ^ - ^ y 7V ^ 7 ^ - <7)S*f 
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T=> x $ K pmSB-0' & Xba I UitLiZ Eag 1 UitL At" -5 tz *>#;<DJ£SgE?i| 

5' -CTAGACGGCCGT-3* (12 mer) 

-<7X7|-y I,*?- K!i CGGCCG as#<7>*Bffitt£J$olggE?iJ£r^ 

Lt7=-/ut5rii5t|, Xba I -C9IWrLfc«Pffi(z»A-r5i:«TWJ: 9 (c 

5 ' — TCTAGACGGCCGTCTAGA— 3 ' 

3 ' — AGATCTGCCGGCAGATCT — 5 ' 
Xba I "E a g " I Xba I 

K pmSB-0' £ Xba I -C$J|0rf£, KOtD =? J 7*it*isjL 9 ^Or? 
MT4DNAU #~ fef-e*S^$1*-^»MS:^K<E«IL^7^$ K pmSB-0' CD 
Xba I Eag I m&frWA£fLti7°?** K pmSB-0' eag £t#/c 0 r (D 

pmSB-0' eag 2: Nco I Sal I XtyWrfe^ 1 %T JJv — * ^/UfilM&ib^rfr 

^cdf-y >-8 Sr-^tr^ 5 .3 kbp <7)DNAl#rJfSN^[a]iftL7t 0 ifc, P SB- 1 
£ BamHI & £Tf Nco I 1 %T iJ u — ^^f ;vm%.^Wi^^\ 

> 8 fcV<tf*j 2 kbp WDNA^fM-NB^lUilXLJto S Nfe<tt>*N BlrT4D 

NA U fe?-e*£-g>£-ti\ BamH I *Jj;t>' Sal I t*MS1"5 ritit), (SfDN 
Al^^Nco I gflji-C^LfcDNAlrir^lfc, lODNASr^ir^ft. Not 

—v-emm&zitzztizi:*) Not i ajffifciof-tniwfi/jror^s E ag 1 

\tL*M L, $ fcd BamH I fciy Sal I 7?^]|©f L/"7°7 * ^ K pBluescript II KS 

+ iT4DNAy^-t'^^$^ ^WiS^RtelftL-C^T^^ KpA 
(0 5) o 
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■f 3 ? 7. 5 K pPNT (Victor L. J. m : Cell65 1153 1991 ¥) £ Xho 1 *5 
«fc t) ; BamH I TfiJJBrffc , T4DNAt:^7 — fc? V ^t¥?t 3fc«S{fc: L , 1 %T 
H p - * y ;u*»Sc«l &ff o 7t 0 HUS L neo - s> h &£tf 1. 7kbp <75 

DNAIStK-S:. ^*DBam HIt», T4DNA*°^ 

ig-ft L7ty 7 * 5 K pBS246 ^BRL tt8) (C*f LT T 4 D N A D #—t? 

£ffl^-t*S££-tt, ^lI^Mlty?^^ K P BS246neo £*#/:: 0 Z<D 
K£r Not I ^Jl#r#, l%T^n — ^y/u«^t*ib&tTV\ loxP SE^J 
[~f*£*L7t neo 3gm^-y HSr»o*tj2 kbp (DD N ARfrJt *"IsI«X L7c c ~<7)D 
NA BrtfS:, ^ EagI -C^DI^LfcpA iT4DNAy^f-f feffl^t^^ 

*»ii*^sfeiLfc. wiLfc^niro^^-^. neo ise^f-^* 

iSl^PS-m-g^f-irP^I^U-^o-CV^^T^? KpB«r»fc (0 6). 

7°^ X 5 K pB £ BamH I *J «t U 5 Sal I X^Wik, 1 %7# d - * y^t^^fi 
&?TV\ OS-2ifl^^, ri»o loxP lEW-J**Jft'fc neo ^^^^-y h£ 
^oDNAiffjtC^TlHlJlXLfCo P a £ Sal I *5<fct*BamH I T'TOLT 

»fc**J6.5 kbp^DNABfJtSrpBluescript II KS + ^t^^o-nl/^Ltft 
KpSB-2 Hind III BamH I "TMSJWrgL l%T#n-*-7* 

A^U?k»]£iTi\ **J4kbp »DN AWttD fcislHX L/c* DN AWfJtC*3 J^D 
£T4DNAU 77--ir£fflV^^L7i^ Hind III *5«fctf Sal I "C^T U 
DNA»r)tCiD3J5 Bam H I LfcDN AWrJt&»fco H COD N Air 

^46 Hin d III fcctt^Sal I -CyOISfLJt pBluescript II KS + t T 4 D 
NAU 77'— fef^ffll^-CS^^-ti:, *fl»lB£?fm*K&U ^-yyf-^^^ 
-pOS- 2neoloxP Sr^fc (H7) 0 

0ij 7 : E S&fflflS— <7)* — y 77^ ^f^f V—CD'MX 

-cfi-CtTofco 1 5%F B Sfcctt^ 10 ;t units/ml OLIF (ESGRO tt«) 
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LfcDMEM** (IIXT. ESffl»ii»t) VHm L-Tl-o E S«R 1 (:Jf 

L T , =^\s>> h n jjf L > 3 ^ (e 1 ectroporat ion) & | - J; r, * - Jf y -7- * > 

* * - ©# ASrfifo a: u * h a I— a oflifS fcfcrfc E S 

^^U:Rl« mx „,,^,_- 3 (20 mM HEpEs> 

pH 7.05, 137 mM NaCl, 5 mM KC1, 0. 7 mM Na,HP0 4 , 6mM dextrose) Tife^LfCo 
lO'fEORl^^ Not j -Cl»WbLfc25/*g^-y y y^^^^^- p 
OS-2neoloxP t 0.8 ml CO^U^ hu*V-> 3 ^ ^ ^ 

n#f— >a WB*^.,, h*-?«*Lfc D l~25H^Bio-RadGenePulser <✓< 
-r*7yKtt«) MLT-^^4ifc 240V, 500// F) D 

«'t^»CJ:0ES*J»*r|BIiDlU 30ml <D E Sfflttifi£SA L7t c 8 ml ct> 

Sm»m 2 ml ^Di, 12-1 S^Mi^fffi 15<W«1 ©G418^ 
*JDLT\ l«IHI«F*Lfc 0 HS1 
/^T?h^?x (I. Taniuchi ^ ; EMBO J. 14 # % 3664 H, 1995 ^) ojf 
irrttS(7) ICR **®«^EU 12-13 0S^6^lLT^L»t 

«7id*iv^ G4i8 «>»an«ian#*LTffei:r*3tEs«ij»©=iD=- 

**»L*: 0 #=c.=-*-s> u -ottJM^**Lfc. ^-ottttRlfc* 
^Srfi^L-C^S^B-vSrajR^^^pBs^^L^ Proteinase K ^ 
*fTofc&, jfefeftDNA ^HJU^LTPCR [Z X ') 9 a - > fcajfc L f - £ p 

Prsnl-2 : 5 ' -CCCAACTCTATTTCTACCCTCGTTC ATCTG- 3 ' 

PKG-l : 5' -TAGTGAGACGTGCTACTTCCATTTGTCACG-3' 
(neo mm.^-—y h ^O^SSE^J) 
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PCR <nnfktkm*. 60X,X'lft* 68°C X 3 # & 1 V -f * >\> t 

LT 3 5 ^4 PCR jg&D 1 %T#ra — ^ y/UffiSRWclb^:tf t \ ^ 

*b $ n?>tii:^>- k&± i: 7t * n - >-&&»m t mm l /t 0 r - xm\± t mmz 

u — ^l*7t\) ^'7-Jr*~>?>? K PRL-101 PRL-102 &JfJV*fc 

PCR£tTV\ PCR jg^£:Sau3AI T?8)WrLfc&, 2%T^n-^^/u*^*Wi 

IEL< ffiP*a*x.*ier. LfcE SMlSriiiRLfco 
PRL-101 *3 it) 1 PRL-102 O^Sia^ij{i^<Dii «5 "Cfc 5 e 
PRL-101 : 5' -TGCTGGAGGAAAATGTGTTATTTAAGAGCA-3' 
PRL-102 : 5' -TACTGAAATCACAGCCAAGATGAGCCATGC-3' 

M 9 : y y * ^ $7 X <7)flX# : 

mifa* b vy~>>-&mz£V) \z.ftffi.Ltz 0 -^v* bdfi ^oat*- 

L7t±IEE SiMBJia&'fiS*$-&fe (2 0 ES«/8»iBIli ) c ZtL^r 
^-v-7^^#t 0 r>^COt|^ C57BL/6 <D flf £ 3£gE L , £*Jh,:fcfiF 

ttaSLTto PRL-101 *3«fctf PRL-102 Sr/fll^T PCR^Tofcl, Sau3AI X P C 
R M^'ar^lfrL, 2%T :tf p - 7. y/ufllS&HctbSrtT t \ ^©r ^iifc' < > I 

mio 

ffl 9 T'^ h tltz / y V << > 7 x # 2lW-^'-7T^^H-ft^ 
loxP "Ctfeitlfc neo h^r^f ncotit-WLtl^o ~CD-v"7*# 
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2 (*tt.»4*Ji»)*CAG-cre»13 (K. Sakai tf;Bioch«. Biophys. Res. Commun. 
217:318, 1997) h7>^yx^-^-7i)7^F 4 Wi| ( 2 §f) : jg A Ltz ere 

*^>**ci?-K PRL-100, PRL-102 &T>* PGK-1 Srffll^TPCR neo * 

r^aMxfc^**£ara-*-3Ci:U:J:^ neo bZmzte 

ilMUAfnffc^ _ 0 <^ loxP ^ Ltv , 5o ^ pc 

R Idfgffl L7t PRL-100 N PRL-102 SO 1 PGK-1 <D&m%mte£lT<D t <0 X~hZ> 0 
PRL-100: 5'-GGT CCA TCC CAG CTT CAC ACA GAC AAG TCT-3' 
PRL-102: 5'-TAC TGA AAT CAC AGC CAA GAT GAG CCA TGC-3' 
PKG-1: 5' -TAG TGA GAC GTG CTA CTT CCA TTT GTC ACG-3* 

#5 0 
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2 . yix-tr — y l W&(DT 5 y ItlEW^ l ocdt 5 y g£^fdicoT 5 y gf(^ 
y 1 iafS^£W1-3W*<7)$5[gfl 1 JllS«feWil^^-^mfij^o 

3. 7Vt- y ^- 1 ie«7 5 y mn^nzioi^x, : 

I79#, ^82#, I9 6#, I115S, 11201 11351 31 1 3 
91 11431 mi 4 61 116 31 ^2 0 91 |2 13#, H 2 3 
H 12 3 51 I2 4 6#, 12 5 01 12 6 01 ^2 6 31 ^26 
41 12 6 71 12 6 91 $2 8 01 12 8 51 $2 8 61 $29 
01 13 1 81 3 8 41 $3 9 21 |4 10l 14 2 61 &l>*$4 

3 6%rfabtez>mti>tbm&nz> 1 xi-i2^±<DmpjjcoT 5 y mfci&coT * ym^ 

4. y i w&ckt ^ y i^ia^ij(^*5^-c, 

A 7 9 V , V82L, V 9 6 F , Y115H, Y 1 1 5 C , E 1 2 0 K x E12 

0D, N13 5D, M139V H M139T\ Ml 3 9 I, I143F, 114 

3 T , M146L, M146V. H163Y, H163R, G 2 0 9 V s 121 

3T, A231T, A231V, L 2 3 5 P, A2 4 6 E, L 2 5 0 S, A26 

0V\ C 2 6 3 R, P264L. P 2 6 7 S, R 2 6 9 G, R 2 6 9G, R26 

9H, E 2 8 0A, E 2 8 0G, A 2 8 5 V . L 2 8 6 V . S 2 90C, E3 1 

8 G, G384A, L 3 9 2 V % C410Y. A4 2 6 P, RUP 4 3 6 S , 

frbtez>mfrbm\-£inz> i x{i2j^±(7)^^^^-r^,^^i/ir-y ige 
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5. T/U-fc- y >- 1 (Dg|2 1 3#<ZM yn Y'>>-^-r VD^yy^J; y 

6. :7°U-t?_y >- 1 <7>|*2 1 3#^yn^->y#7 ^yniiLtfg 
^°u-tr~ y >- 1 Ifi^n- Ki-SDNAig£IEJiJ^^tf^^^°i/ir^ y >- 1 

7. 7°Uir-y l IS©7 $ yg£IS?iJ4JCD^2 1 3#(7)T^ y@£cDi£j2£n 

— Ki" SDN AIB?ij# , ^(Dlfi^iJ : 

5' -TGTGGTCGGGATGATMGCC ANC C ACTGGAAAGGCCC- 3 ' 

8. y 116©7 $ y g$IE^i|^<75^2 1 3#©7; y g^^iftffl £ = 

5' -TGTGGTCGGGATGATMGCC ANC C ACTGGAAAGGCCC- 3' 
(fcTtfU NJiC^rML, M{±TXI4C^f*L, T^$r# LfcJfiS#SR 2 1 
3#^T^ = - K-r5*SSt?*>5 Q ) {z^m L/t^m7 0 l--tr- y >- lit 

— K"T -5 DNAIE?«J7i^ &tf>BE?iJ 

5' -TGTGGTCGGGATGATMGCC XYZ CACTGGAAAGGCCC- 3 ' 

(fcrtTU XYZiiY yoy»^7^ yS££=>- Kt5 3M^)^ 
iSefcU M(iTX(±C?rf*L, T»Sr#Lfctt[**5*2 1 3#W7? ygg^ra 

34 



BNSDOCID: <WO_9934670A1_I_> 



WO 99/34670 PCT/JP99/0001 5 

10. ^"u-tr^y * /KK^IMfcl^-C, |14 1tM/Xli4 
3 6#<7>T S /Wi^mcDT 5 /Kl^lllfeLfcSfi* 3 - Ki"5DNAE?lJSr^tP 

11. 7°Hr- y 2^SC0T 5 /SfcE?i|t;.*5^"C, N 1 4 1 I Ry/XliM 
2 3 9V (#7/i/7 7^<7 H4-X^*IE&t-J:5T 5 LTis ») , £fc 

-r&SE^ui?- y 2^6^^— K-r^DNAsa^j^^tf^^^^-fe-y >- 

1 2. T$n^ K3Me<Di§SiJ|gm^^^^U'-tr-y >- 1 

i^i/t^y 2it{E^(ces-r5) t><7> m^mmm 1 js^v^ n 

f©7;n^ h*eifi^i$t5tro-efc5, fit* <7)$£ffl H 1 lift L§i 12 

i 4 . jae^^«j^* s *fL«ib^<7)Stfris-cfe5g»*wiasia^ 1 *f urn 13 

pm^^c^o^A^tbfcfS^o^ffl^iJS^v^L^ 15 ^w^-rt^i ii^te 
tot h^^jte-T-^nib*. 

1 7. £»^nr=.y ^-lit^^cfo^i^jg^^tirtflaM-e^T^n^r k 
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1 8. Atzy^-igeor^SE^i xii2W±o7 5y||#iw 
7 ' Ut«J|;*V-ir=y >- i ae«r=i - Ki-S*»:*V-fc= y >- 

ljte-^<b^-^-^e?r=r- Ki-SMiB5iji:^^trDNAiB?iJ^Wi-5 t h 

=» - K-f S D N A |E^J riv & (D IB^IJ : 
5' -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC-3 ' 
(fc.fcfU NI1A, G v XliCSrl^ L, MliTXIi-C Srjfti* L, Ti&l&ttLfc 

^- 1 jte^<7)DNAia^JX(±^(DgI5^IE^ij^^tf^ 0 ^^ *>„' 

2 0. ^Hr=y>-isewT$yKiE5ij I f. < 7)|g2 1 3#ro75/»^y B 

U-ir^y >-ljte^-C*>oT, ^ 2 l 3#<7)7^K©#iS^ 3 - h - t<5DN 
5' -TGTGGTCGGGATGATMGCC XYZ CACTGGAAAGGCCC-3' 

2 1. T'Uir^yy- i 1SW7; / 2 1 3#(7)T * /g^^Vn 

2 2. 7 0 l--t-y>-lMe(DT^/^IB?lj^ ( 7>^2 1 3#«7^»yn 
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SE?i|i:*tLt Sau3AI IffliaasjSAStlfcDN ASratf^v.x ^ K 0 

2 3. 7^Krol^?2 1 V o-f ->y3i>6^ l/t=^^Ift-C'#)5 

fit*c7>iufflSl 22 iI{^ia«Sc^^°y * 5 Kc 

2 4. TfE^igSffi^J : 

5 ' -TGTGGTCGGGATGAMCGCCACCCACTGGAAAGGCCC-3 ' 
( r ~ -CMIi T XI* c &mM-f 6o ) 

25. -^^^•yuir— U l^ecOT 5 /g£ga?i]<Df£2 l 3 V n^-> 

yn^->y^<D7 * y g^dMf&L/c ^"7*^:7° u-t? y — y 1 
K-rSDNAE^J«r^tf3te^. 

2 6. t 5 /g£<DK#!^-r y n^r <7>««i-c*>s»*wasffl 

S* 25 rll^faftfecDjt^^o 

2 7. (1) -r?J* • 7°l^ir— y 1 M^cOT * 7 gtia^iJ<7)^2 1 3#tf>^ y n 

^ v-y^-r yo>f->y»7 ^ /ii:giUc7^^ts^ut y ~y 1 
sa&=» — Ki-sat^, Rxf(2) ioxp -ei±$*nfc^5j-^-r 

2 8. t 5 yg£eoKi&#-f yn^yy^e>^^t-y^tiTfc5W^lEi 
IB 27 iftifSifcco^ * 5: Ko 

2 9 . TSE<7>t£gE?U : 

5' -TGTGGTCGGGATGATMGCCACCCACTGGAAAGGCCC-3' 

(r. Z.-CM{±TXI4C«:jeci*-*-S«) 

3 0. mjZ(Vffi.VBB 20 II, ^22JI, ^23 11, SI 24 Jg, ^ 27 rf, XliSg28J£ 

31. flI^Prtf?L«[Kj^(DM#^**^>B2iT'fc5s«*O^Iim 29 JlXJifg 30 tRM 
IEi!c<^li£o 

3 2. ^^xS5fe<7)Ktt^MT-*>SIS*(7)«Iia^29iI/«£^ 31 JS<7)VN-TtL 

37 



BNSDOCID: <WO 9934670A1 J_> 



W ° 99/34670 PCT/JP99/000.5 

3 3 . m&cDmmm i * lb is jsw^-t^ i JsuciE^ita^siMfc 
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3 5. sn^commm 34 ri^ssgjwitfs^^m^^ra^&^io^-r. M2 1 

3 6. »tfe#JKS:S-%-L^lt*OigH^i^/. C VNum 18 iSO^-f ^ 1 if^sE 

3 7. tm^mnmzx v&&&ftom*<Dmmm36mizmmmmjjfe 0 

3 8. ^S^J^J; <9 tti&SrtT 9 36 iK^fEifeOff jffi^ £o 

mm 36 mztm<nwmjj& 0 

41. mzmm<D$L&Mm. mmnm, Rxfnmnm^htezm^mtfnz 1 

42. ti^co^H^ 33 mizmmmmttmmmxmmtmmmm^mit^ 
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SEQUENCE LISTING 

<110> Daiichi Pharmaceutical Co. , Ltd. 

<120> Mutant animals 

<130> 98291M 

<150> JP P1998-002191 

<151> 1998-01-08 

<160> 17 

<210> 1 

<211> 467 

<212> PRT 

<213> Human 

<400> 1 

Met. Thr Glu Leu Pro Ala Pro Leu Ser Tyr Phe Gin Asn Ala Gin 15 
Met Ser Glu Asp Asn His Leu Ser Asn Thr Val Arg Ser Gin Asn 30 
Asp Asn Arg Glu Arg Gin Glu His Asn Asp Arg Arg Ser Leu Gly 45 
His Pro Glu Pro Leu Ser Asn Gly Arg Pro Gin Gly Asn Ser Arg 60 
Gin Val Val Glu Gin Asp Glu Glu Glu Asp Glu Glu Leu Thr Leu 75 
Lys Tyr Gly Ala Lys His Val He Met Leu Phe Val Pro Val Thr 90 
Leu Cys Met Val Val Val Val Ala Thr lie Lys Ser Val Ser Phe 105 
Tyr Thr Arg Lys Asp Gly Gin Leu lie Tyr Thr Pro Phe Thr Glu 120 
Asp Thr Glu Thr Val Gly Gin Arg Ala Leu His Ser He Leu Asn 135 
Ala Ala lie Met lie Ser Val He Val Val Met Thr lie Leu Leu 150 
Val Val Leu Tyr Lys Tyr Arg Cys Tyr Lys Val He His Ala Trp 165 
Leu He He Ser Ser Leu Leu Leu Leu Phe Phe Phe Ser Phe He 180 
Tyr Leu Gly Glu Val Phe Lys Thr Tyr Asn Val Ala Val Asp Tyr 195 
lie Thr Val Ala Leu Leu He Trp Asn Phe Gly Val Val Gly Met 210 

1/10 



BNSDOCID: <WO 9934670A1J_> 



WO 99/34670 PCT/JP99/00015 

He Ser He His Trp Lys Gly Pro Leu Arg Leu Gin Gin Ala Tyr 225 

Leu He Met He Ser Ala Leu Met Ala Leu Val Phe He Lys Tyr 240 

Leu Pro Glu Trp Thr Ala Trp Leu lie Leu Ala Val He Ser Val 255 

Tyr Asp Leu Val Ala Val Leu Cys Pro Lys Gly Pro Leu Arg Met 270 

Leu Val Glu Thr Ala Gin Glu Arg Asn Glu Thr Leu Phe Pro Ala 285 

Leu lie Tyr Ser Ser Thr Met Val Trp Leu Val Asn Met Ala Glu 300 

Gly Asp Pro Glu Ala Gin Arg Arg Val Ser Lys Asn Ser Lys Tyr 315 

Asn Ala Glu Ser Thr Glu Arg Glu Ser Gin Asp Thr Val Ala Glu 330 

Asn Asp Asp Gly Gly Phe Ser Glu Glu Trp Glu Ala Gin Arg Asp 345 

Ser His Leu Gly Pro His Arg Ser Thr Pro Glu Ser Arg Ala Ala 360 

Val Gin Glu Leu Ser Ser Ser He Leu Ala Gly Glu Asp Pro Glu 375 

Glu Arg Gly Val Lys Leu Gly Leu Gly Asp Phe He Phe Tyr Ser 390 

Val Leu Val Gly Lys Ala Ser Ala Thr Ala Ser Gly Asp Trp Asn 405 

Thr Thr He Ala Cys Phe Val Ala lie Leu He Gly Leu Cys Leu 420 

Thr Leu Leu Leu Leu Ala He Phe Lys Lys Ala Leu Pro Ala Leu 435 

Pro lie Ser He Thr Phe Gly Leu Val Phe Tyr Phe Ala Thr Asp 450 

Tyr Leu Val Gin Pro Phe Met Asp Gin Leu Ala Phe His Gin Phe 465 

Tyr lie 467 

<210> 2 
<211> 1404 
<212> DNA 
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<213> Human 
<400> 2 

atg aca gag tta cct gca ccg ttg tec tac ttc cag aat gca cag 45 

atg tct gag gac aac cac ctg age aat. act gta cgt age cag aat 90 

gac aat aga gaa egg cag gag cac aac gac aga egg age ctt ggc 135 

cac cct gag cca tta tct aat gga cga ccc cag ggt aac tec egg 180 

eag gtg gtg gag caa gat gag gaa gaa gat gag gag ctg aca ttg 225 

aaa tat ggc gec aag cat gtg ate atg etc ttt gtc cct gtg act 270 

etc tgc atg gtg gtg gtc gtg get ace att aag tea gtc age ttt 315 

tat ace egg aag gat ggg cag eta ate tat ace cca ttc aca gaa 360 

gat ace gag act gtg ggc cag aga gee ctg cac tea att ctg aat 405 

get gee ate atg ate agt gtc att gtt gtc atg act ate etc ctg 450 

gtg gtt ctg tat aaa tac agg tgc tat aag gtc ate cat gee tgg 495 

ctt att ata tea tct eta ttg ttg ctg ttc ttt ttt tea ttc att 540 

tac ttg ggg gaa gtg ttt aaa ace tat aac gtt get gtg gac tac 585 

att act gtt gca etc ctg ate tgg aat ttt ggt gtg gtg gga atg 630 

att tec att cac tgg aaa ggt cca ctt cga etc cag cag gca tat 675 

etc att atg att agt gee etc atg gee ctg gtg ttt ate aag tac 720 

etc cct. gaa tgg act gcg tgg etc ate ttg get gtg att. tea gta 765 

tat gat tta gtg get gtt ttg tgt ccg aaa ggt cca ctt cgt atg 810 

ctg gtt gaa aca get cag gag aga aat gaa acg ctt ttt cca get 855 
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etc att tac tec tea aea atg gtg tgg ttg gtg aat atg gca gaa 900 
gga gac ccg gaa get caa agg aga gta tec aaa aat tec aag tat 945 
aat gca gaa age aea gaa agg gag tea caa gac act gtt gca gag 990 
aat gat gat. ggc ggg ttc agt gag gaa tgg gaa gee cag agg gac 1035 
agt cat eta ggg cct cat cgc tct aea cct gag tea cga get get 1080 
gtc cag gaa ctt tec age agt ate etc get ggt gaa gac cca gag 1125 
gaa agg gga gta aaa ctt gga ttg gga gat ttc att ttc tac agt 1170 
gtt ctg gtt ggt aaa gee tea gca aca gec agt gga gac tgg aac 1215 
aca ace ata gee tgt ttc gta gee ata tta att ggt ttg tgc ctt 1260 
aca tta tta etc ctt gee att ttc aag aaa gca ttg cca get ctt 1305 
cca ate tec ate ace ttt ggg ctt gtt ttc tac ttt gee aca gat 1350 
tat ctt gta cag cct. ttt atg gac caa tta gca ttc cat caa ttt 1395 
tat ate tag 1404 

<210> 3 
<211> 467 
<212> PRT 
<213> Mouse 
<400> 3 

Met Thr Glu He Pro Ala Pro Leu Ser Tyr Plie Gin Asn Ala Gin 15 
Met Ser Glu Asp Ser His Ser Ser Ser Ala He Arg Ser Gin Asn 30 
Asp Ser Gin Glu Arg Gin Gin Gin His Asp Arg Gin Arg Leu Asp 45 
Asn Pro Glu Pro He Ser Asn Gly Arg Pro Gin Ser Asn Ser Arg 60 
Gin Val Val Glu Gin Asp Glu Glu Glu Asp Glu Glu Leu Thr Leu 75 
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Lys Tyr Gly Ala Lys His Val He Met Leu Phe Val Pro Val Thr 90 
Leu Cys Met Val Val Val Val Ala Thr He Lys Sev Val Ser Phe 105 
Tyr Thr Arg Lys Asp Gly Gin Leu lie Tyr Thr Pro Phe Thr Glu 120 
Asp Thr Glu Thr Val Gly Gin Arg Ala Leu His Ser lie Leu Asn 135 
Ala Ala He Met. He Ser Val lie Val He Met Thr He Leu Leu 150 
Val Val Leu Tyr Lys Tyr Arg Cys Tyr Lys Val He His Ala Trp 165 
Leu He He Ser Ser Leu Leu Leu Leu Phe Phe Phe Ser Phe He 180 
Tyr Leu Gly Glu Val Phe Lys Thr Tyr Asn Val Ala Val Asp Tyr 195 
Val Thr Val Ala Leu Leu He Trp Asn Phe Gly Val Val Gly Met 210 
He Ala He His Trp Lys Gly Pro Leu Arg Leu Gin Gin Ala Tyr 225 
Leu He Met He Ser Ala Leu Met Ala Leu Val Phe He Lys Tyr 240 
Leu Pro Glu Trp Thr Ala Trp Leu He Leu Ala Val He Ser Val 255 
Tyr Asp Leu Val Ala Val Leu Cys Pro Lys Gly Pro Leu Arg Met 270 
Leu Val Glu Thr Ala Gin Glu Arg Asn Glu Thr Leu Phe Pro Ala 285 
Leu He Tyr Ser Ser Thr Met Val Trp Leu Val Asn Met Ala Glu 300 
Gly Asp Pro Glu Ala Gin Arg Arg Val Pro Lys Asn Pro Lys Tyr 315 
Asn Thr Gin Arg Ala Glu Arg Glu Thr Gin Asp Ser Gly Ser Gly 330 
Asn Asp Asp Gly Gly Phe Ser Glu Glu Trp Glu Ala Gin Arg Asp 345 
Ser His Leu Gly Pro His Arg Ser Thr Pro Glu Ser Arg Ala Ala 360 
Val Gin Glu Leu Ser Gly Ser He Leu Thr Ser Glu Asp Pro Glu 375 
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Chi Ar g 01, Val Lys Leu Gly Leu Civ Asp Phe He Phe Tyr Ser 390 
Val Le„ Val Cly Lys Ala Ser Ala Thr Ala Ser Ciy Asp Trp Asu 405 
Thr Thr He Ala Cys Phe Val Ala He Leu lie Gly Leu Cys Leu 420 
Thr Leu Leu Leu Leu Ala He Phe Lys Lys Ala Leu Pro Ala Leu 435 
Pro He Ser He Thr Phe Gly Leu Val Phe Tyr Phe Ala Thr Asp 450 
Tyr Leu Val Gin P ro Phe Met Asp Gin Leu Ala Phe His Gin Phe 465 
Tyr I] e 467 

<210> 4 
<211> 1404 
<212> DNA 
<213> Mouse 
<400> 4 

atg aca gag ata cct gca cct ttg tec tac ttc cag aat gec cag 45 

atg tot gag gac age cac tec age age gec ate egg age cag aat 90 

gac age caa gaa egg cag eag cag eat gac agg cag aga ett gac 135 

aae cct gag cca ata tet aat ggg C gg cec cag agt aae tea aga 180 

cag gtg gtg gaa caa gat gag gag gaa gac gaa gag ctg aca ttg 225 

aaa tat gga gee aag cat gtc ate atg etc ttt gte cec gtg acc 270 

etc tge atg gte gtc gte gtg gee ace ate aaa tea gte age ttc 315 

tat acc egg aag gac ggt. cag eta ate tac ace cca ttc aca gaa 360 

gae act gag act gta gge caa aga gee ctg cac teg ate ctg aat 405 

g cg gec ate atg ate agt gte att gte att atg ace ate etc ctg 450 

6/10 



BNSDOCID: <WO__9934670A1 J_> 



WO 99/34670 PCT/JP99/00015 

gtg gtc ctg tat aaa tac agg tgc tac nag gtc ate cac gec tgg 495 
ctt att att tea tct ctg ttg ttg ctg ttc ttt ttt teg ttc att 540 
tac tta ggg gaa gta ttt aag ace tac aat gtc gec gtg gac tac 585 
gtt aca gta gca etc eta ate tgg aat. ttt ggt gtg gtc ggg atg 630 
att. gec ate cac tgg aaa ggc ccc ctt cga ctg cag cag gcg tat 675 
etc att atg ate agt gee etc atg gec ctg gta ttt ate aag tac 720 
etc ccc gaa tgg ace gca tgg etc ate ttg get gtg att tea gta 765 
tat gat ttg gtg get gtt tta tgt ccc aaa ggc cca ctt cgt atg 810 
ctg gtt gaa aca get cag gaa aga aat gag act etc ttt cca get 855 
ctt ate tat tec tea aca atg gtg tgg ttg gtg aat atg get gaa 900 
gga gac cca gaa gee caa agg agg gta ccc aag aac ccc aag tat 945 
aac aca caa aga gcg gag aga gag aca cag gac agt ggt tct ggg 990 
aac gat gat ggt. ggc ttc agt gag gag tgg gag gee caa aga gac 1035 
agt. cac ctg ggg cct cat cgc tec act ccc gag tea aga get get 1080 
gtc cag gaa ctt tct ggg age att eta acg agt gaa gac ccg gag 1125 
gaa aga gga gla aaa ctt gga ctg gga gal ttc att ttc tac agt 1170 
gtt ctg gtt. ggt aag gee tea gca ace gec agt gga gac tgg aac 1215 
aca acc ata gec tgc ttt gta gee ata ctg ate ggc ctg tgc ctt. 1260 
aca tta etc ctg etc gee att ttc aag aaa gcg ttg cca gee etc 1305 
ccc ate tec ate acc ttc ggg etc gtg ttc tac ttc gee acg gat 1350 
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tac crt gtg cag ccc tie atg gac caa ctt gca ttc cat cag tit 1395 
tat ate tag 1404 

<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

ggaattttgg tgtggtcggg atgat 

<210> 6 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

ggtccattcg gggaggtact tga 

<210> 7 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

tgtggtcggg atgatcgeca cccactggaa aggece 

<210> 8 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

gggcctttcc agtgggtggc gatcatcccg accaca 

<210> 9 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

tetagaegge cgtctaga 
<210> 10 
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<211> 18 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

agatctgccg gcagatct 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

cccaactcta tttctaccct cgttcatctg 

<210> 12 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 12 

tagtgagacg tgctacttcc atttgtcacg 

<210> 13 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 13 

tgctggagga aaatgtgtta tttaagagca 

<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 14 

tactgaaatc acagccaaga tgagccatgc 

<210> 15 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 15 

ggtccatccc agcttcacac agacaagtct 
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<210> 16 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 16 

tactgaaatc acagccaaga tgagccatgc 

<210> 17 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 17 

tagtgagacg tgctacttcc atttgtcacg 
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